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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radial-ply tire containing the air excellent in partial wear-proof nature mainly 

for heavy loading. 

[0002] 

Pescription of the Prior Art] There are many block patterns which generally have two or more major grooves of a tire hoop 
direction and the transverse groove which intersects these major grooves as a tread pattern of the tire for heavy loading, and have 
the block formed by the transverse groove which extends in the method of outside from the major groove of the maximum outside 
at the shoulder section of a tread. 

[0003] In the case of such a block pattern, the partial wear produced by transit of a tire calls the heel-and-toe wear which mainly 
produces the difference of wear to the hoop direction ends of a block. That is, if the wear condition of a block is seen, with motion 
of the block at the time of transit, and the relation of deformation by the load, wear is intense, by the other end, wear will become 
small, the wear toward which it inclined in the shape of a cross-section saw cutting edge will arise like drawing 6 , and the end 
side of the transit direction will call wear of the dip condition of this block heel-and-toe wear. 

[0004] If such wear arises, amenity of a car will be worsened from generating of an oscillation, and lowering of driving stability 
etc. will be caused with generating of the noise, and this heel-and-toe wear will also become the radical of generating of other 
partial wear. 

[0005] making a transverse groove shallow, so that that effectiveness enlarges in this case although many restrictive measures are 
tried conventionally and the approach of making shallow a part of transverse groove which forms especially a block also in it, i.e., 
the method of establishing a bridge in a transverse groove, is made general and effective to such wear - things are needed and it 
had resulted in worsening the semantics of block pattern original, wastewater nature, and traction nature 
[0006] 

[Problem(s) to be Solved by the Invention] As especially the hoop direction component involved among the shearing force 
generated on a block front face when the load of the normal load is carried out to a block and shown to drawing 7 in one of the 
above main factors of the cause of generating of heel-and-toe wear, as for the shearing force (fr) of this hoop direction component, 
it poses a problem that the tire hoop direction ends side of a block is large, and a direction is the reverse sense. 
[0007] The force of the hoop direction by driving force, damping force, the force by rolling resistance, the force by the variation 
(generated with the diameter difference of the pin center,large section and the shoulder section) based on the crown R of the tread 
section, etc., i.e., shearing force, (fc) works besides the above-mentioned shearing force (fr) in the tire tread section, i.e., a block 
front face. 

[0008] Although it may work simultaneously and may work only according to an individual respectively further also when 
working according to an individual respectively, these force Except for the direction of the force being reverse between the 
driving shaft which driving force is committing, and a braking shaft (a steering wheel or front idler), the direction of said shearing 
force (fc) is fixed to the sense of a tire hoop direction, and the above-mentioned shearing force (fr) is received. At a tire hoop 
direction end side, it becomes F=fc+fr, and shearing force increases, by the other end side, it becomes F=fc-fr and the absolute 
value of shearing force becomes small. 

[0009] When these sum total shearing force (F) differs at the hoop direction ends of one block, there are few skids between a 
block and a road surface that it is easy to become smaller in a skid and other-end section side than frictional force easily exceeding 
the frictional force of a block front face and a road surface in one edge side. Since friction energy is generated by this skid, it is the 
aforementioned addition side, wear is large, and it is a subtraction side, and wear will be small and, generally will change 
gradually in the field between these both. Therefore, in order to prevent heel-and-toe wear, it is necessary to make the 
aforementioned shearing force (fr) small. 

[00 1 0] When rubber BOR YU (bending x block tread section surface area) which is equivalent to bending of the block produced 
according to normal force as that approach escapes to the free surface by the side of the side of a block, surface frictional force is 
resisted, and it is necessary for a block edge to decrease this rubber movement magnitude, since rubber movement magnitude is 
integrated and big shearing force works. 

[001 1] That is, if it is made to make the amount of rubber which moves to a block edge absorb in part by part for the center 
section of a block, said shearing force (fr) can be effectively made small. What is necessary will be just to establish two or more 
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holes (space) in the central approach of a block as that means that what is necessary is just to prepare the recess location of rubber 
for this absorption. 

[00 1 2] Without [ without it makes in view of the above and worsens the wastewater engine performance required for the property 
of block pattern original, and year-round nature, the traction nature in ******, etc., and ] spoiling wear endurance, this invention 
prevents partial wear, such as heel-and-toe wear, and aims at improving partial wear-proof nature. 
[0013] 

[Means for Solving the Problem] in order that this invention may solve the above-mentioned technical problem in the radial-ply 
tire containing air which has the block pattern which makes a hoop direction come to arrange the block of a large number formed 
by the major groove of two or more hoop directions, and two or more transverse grooves at the tread tread section — at least — the 
block of the shoulder section — the depth of a block front face to a major groove, and abbreviation - it is the equivalent depth and 
a deeper part prepares two or more holes a cross sectional area is large in a hole near the center section of each block. 
[0014] In the above, especially the thing distributed so that two or more holes of each block may approach the side section in the 
part near the middle point of each **** which forms the body of the periphery profile configuration of a block and may keep away 
in the ends part is suitable. 

[001 5] Moreover, it is desirable for the sum total area in the block front face of all the holes in one aforementioned block to be 4 - 
8% of block surface area. That is, partial wear-proof nature becomes good so that the sum total area of two or more holes which 
can be set to one block is large, but since the area which receives friction energy on the other hand becomes small, wear becomes 
early. Therefore, it is good to set up the sum total area of two or more holes as mentioned above, and if partial wear-proof nature 
with this effective at 4% or less is not obtained but 8% is exceeded, lowering of wear endurance becomes remarkable and is not 
desirable. Moreover, since [ which is depended on the load of tread rubber ] it bends, rubber movement magnitude is generally 
7/10%, therefore most of the rubber is covered 8%, it swerves and there is no need more than **. 

[0016] That whose path of nothing and its opening a cross-section configuration is 2.5-5.0mm about a round shape is especially 
suitable for further two or more holes. 

[0017] It is because the force in which the reinforcement of the pin for mounting beam hole formation removes a tire from metal 
mold to the inner surface of a tire molding die cannot be borne, but breakage will arise and processing of a hole will become 
impossible as a matter of fact, if the conversion cost of the metal mold which fabricates this tire is the cheapest and the diameter 
of this hole is norther set to less than 2.5mm by opening, when the cross-section configuration of a hole is circular. That is, 
generally compared with the tire for passenger cars, 1 2-24mm and a slot become deep, and the tire for truck buses is difficult to 
be referred to as 2.5mm or less so in the hole of the depth equivalent to a tooth depth, for example. Moreover, when the path of 
opening exceeds 5mm, a pebble will become easy to enter during transit in this hole, and the function of a hole will deteriorate. 
Therefore, it is good to be referred to as 2.5-5.0mm as described above. 
[0018] 

[work -] for according to the above-mentioned invention in this application - at least - the block of the shoulder section - the 
depth of the major groove of a block front face to a hoop direction, and abbreviation - it is the equivalent depth, and a deeper part 
can be absorbed by two or more holes of the center section of the block of the amount of rubber which moves to a block edge 
according to this normal load, when the load of the normal load is carried out to a block, since two or more large holes of a cross 
sectional area are prepared near the center section of each block. 

[001 9] That is, when normal force works to a block, bending arises, rubber moves, and the part escapes into two or more holes (a 
hole is made small like), the shearing force of the hoop direction component of the shearing force which migration at a block edge 
decreases, consequently is produced on a block front face according to a normal load becomes small. 

[0020] Although only the rigidity by the side of a front face will become low and rubber migration will also become an opposite 
effect especially in the front face and base of a block that it is easy to concentrate on a front-face side if the depth of a hole is 
shallow since the shearing force of an abbreviation EQC is produced at the time of a load When the depth of a hole is made into 
the depth equivalent to a major groove, and a bottom side enlarges a cross sectional area and makes [ many ] rubber migration by 
the base side of a block like this invention, shearing force of the hoop direction component by the aforementioned normal load can 
be made small still more effectively. Moreover, as mentioned above, if it is the hole of the configuration to which a bottom side is 
expanded, ****** by the hole will also decrease. 

[0021] And since in the case of this invention block rigidity is kept large at this edge even if damping force or actuation strong 
against a block front face starts and a ground-plane pressure inclines toward the end side of a hoop direction, since many holes are 
formed in the block center section as mentioned above, it can control that bending becomes large, and rubber migration at a block 
edge is decreased as mentioned above, and shearing force can be held small. 

[0022] When the ground-plane pressure which it requires for a block front face in an operation of the shearing force of the hoop 
direction by factors other than normal force, such as actuation and damping force, if this prepares the aforementioned hole near 
the block ends inclines toward the end side of a tire hoop direction, the rigidity of this edge becomes small too much, straddle 
does not hear, but bending becomes a complicated large and thing and enlarges partial wear (including except heel-and-toe wear) 
on the contrary. 

[0023] Moreover, in each **** which forms a block, since migration of rubber serves as max near the center of the side section, 
by making two or more holes formed in a block approach the side section, distributing them over the middle point of the side 
section, and forming them in it like claim 2, in near, the location of the recess of rubber migration increases in the **** center 
section, and the rubber migration to the method of outside can be controlled still more effectively. 
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[0024] 

[Example] Next, the example of this invention is explained based on a drawing. 

[0025] Some development views in which drawing 1 shows the block pattern of the tread section of one example of the tire of this 
invention, and drawing 2 are sketch sectional views same as the above. 

[0026] In addition, since reinforcement structures, such as carcass structure, belt structure, etc. inside a tire, are the same as that 
of it of a general radial-ply tire, graphic display explanation is omitted. 

[0027] While the major groove (2) of two or more tire hoop directions is prepared in the tread tread section as a pattern of this 
tire-tread section (1), the block (4a) (4b) of a large number formed by the transverse groove (3) which extends in the decussation 
direction from this major groove (2) is arranged in a tire hoop direction, and the so-called block pattern is formed. (4a) shows the 
block of the shoulder section and (4b) shows the block of the pin center,large section. 

[0028] and the depth (h) of the major groove (2) which adjoins the block (4a) at least of the shoulder section from a block front 
face at this block (4a) as shown in drawing and abbreviation - two or more holes (5) where it is the equivalent depth and a 
deeper part makes the shape of a large back taper of a cross sectional area are prepared near the center section of each block at 
crowding. 

[0029] Two or more holes (5) of each aforementioned block (4a) are distributed over a rhombus as shown in drawing, and are 
formed so that the side section may be approached in the part near the middle point of each **** which forms the body of the 
periphery profile configuration of a block (4a) as shown in drawing and it may keep away in the ends part, a part for i.e., a corner. 
The rubber migration to the method of outside can be controlled effectively by this. 

[0030] Moreover, the sum total area on the front face of a block of two or more holes (5) which can be set to one block (4a) is set 
as 4 - 8% of range of block surface area. Thereby, without spoiling wear endurance, effective partial wear-proof nature is 
obtained and it becomes things. 

[003 1 ] Operation like drawing 1 according to the various configurations of others besides an ellipse, an abbreviation triangle, or a 
cross-joint form so that it may not restrict circularly but may illustrate to drawing 4 is possible for the cross-section configuration 
(opening flat-surface configuration) of a hole, an operationally circular hole — shaping — it is especially easy and desirable. The 
diameter of opening of the hole in the case of being circular (5) is set as the range of 2. 5- 5. 0mm. Two or more holes (5) may be 
the combination of that from which a path differs. 

[0032] The cross sectional area of a hole spreads. As a direction, by the ratio of the cross sectional area of opening (5 a) of a hole 
(5), and a pars basilaris ossis occipitalis (5b) in addition, 1 .6 to about 2.5 times Moreover, in the ratio of the path in the case of 
being circular, about 1 2 to about 1 .6 times are especially good from the relation of the ease of demounting from the crack 
initiation of reduction (increment in a wear rate) of the area at the time of wear progress, and the hole bottom section in the middle 
of transit, and the metal mold at the time of vulcanization shaping of a tire etc. 

[0033] In the example which the above illustrates, although two or more holes (5) are established only in the block (4a) of the 
shoulder section, the same hole as the above can be prepared and carried out also to the block (4b) of the pin center,large section. 
[0034] According to the tire of this invention which has the block pattern of a configuration of having described above When the 
load of the normal load is carried out to a block, bending arises in a block (4a), the rubber of the part moves in the direction of a 
periphery of a block and the part escapes to two or more holes (5) which it has in the center section Migration at a block edge 
decreases and the shearing force (fr) of the hoop direction component of the shearing force produced on a block front face 
according to a normal load becomes small. Especially, the aforementioned hole (5) is the depth equivalent to a major groove (2), 
and since the cross sectional area is as large as a bottom side, rubber migration increases in the base side of a block, and reduction 
of the aforementioned shearing force is made still more effectively. And since the aforementioned hole is located in the block 
center section, also when a ground-plane pressure inclines toward the end side of a tire hoop direction, since rigidity is kept large 
in this edge, it can control that bending becomes large. 

[0035] The comparison about ****** by the real vehicle transit test of the example tire (examples 1-3) of this invention and the 
example tire of a comparison (examples 1-4 of a comparison), wear endurance, and partial wear nature is shown in the following 
table 1. 

[0036] The tire of examples 1 -3 and the examples 1 -4 of a comparison performed the real vehicle test according to the following 
conditions as a tire as the follows based on the tread pattern of drawing 1 , respectively. 

[0037] tire size: - 1 1R24.5 14PR pattern tread width of face : The depth of a depth a transverse groove of h:22mm of 210mm 
major groove : number of 22mm transverse groove pitches: — 60 transverse- groove pitch length: — 58.3mm area [ of 1 block ]: — 
1950mm2 load / pneumatic pressure: — 650kpa / 25kN tire wearing : Driving shaft [0038] About the cross-section configuration 
of a hole and distribution which are formed in the block of the shoulder section of examples 1 -3 and the examples 2-4 of a 
comparison, it considered as the thing as shown in (a) - (f) of drawing 5 , and examples 1 -3 made (a) - (c) of drawing 5 , and the 
examples 2-4 of a comparison the configuration of the hole of (d) - (f) of drawing 5 , and the thing of distribution, 
[0039] 
[A table 1] 



3 of 4 



5/16/04 7:11 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



♦ 







it n m 


S Jte #j 






1 


2 


3 


4 


1 


2 


3 




loffiftCDBaaffiiSnim 2 
j_ g mm 


til 


7. 1 
ftBtf 3 


2 8.3 
6 


12.6 
*IJM4 


7. 1 

3 


12.6 
5MM4 


19. 5 

■ftfet 5 


ft 

CD 

ik 

• 


5^ © S S mm 


f£l 


1 0 


2 2 


1 1 


2 2 


2 2 


2 2 


ft © » 


ft L 


1 0 


7 


1 2 


1 3 


1 2 


7 




■3 — ^ X 100 96 




3 . 6 


10. 0 


7. 7 


4 . 7 


7. 7 


7. 0 




ftcoKBJgKi 


— 


<d) 


(e) 


Cf ) 


(a) 


(b) 


(c) 


*1) 5 • * 




0. 02 


0.2 1 


0.0 5 


0.0 3 


0.0 6 


0. 00 


*2) m&mx& 


10 0 


10 1 


8 4 


9 4 


9 8 


9 6 


10 0 


*3) 


10 0 


10 8 


8 0 


10 3 


6 5 


6 1 


6 7 



*1) 5JjvJfrfeft&&£ftK%t&TBm*ft1!L)k 

*2) YUv K©JS* 1 DiinSD^fTSM, ifc«Wll)* 1 0 0 t LTfel&LT?&t>*-**KZ& 



[0040] Without all of examples 1-3 spoiling most wear endurance as compared with the example 1 of a comparison which does 
not have a hole so that clearly from the above, partial wear-proof nature has been improved substantially, ****** was hardly 
generated, either, or it was able to hold down to comparatively little range. 

[004 1] On the other hand, when wear endurance fell ,************ of a hole produced what the examples 2 and 4 of a 
comparison with the shallow hole of a block do not almost have the effectiveness of an improvement of partial wear-proof nature, 
and enlarged the bore diameter extremely. 
[0042] 

[Effect of the Invention] according to [ as described above ] this invention - at least - the center section of the block of the 
shoulder section - a major groove and this depth ~ and the thing which the bottom side established for two or more holes where a 
cross sectional area is large - the property of block pattern original — as it is - it can hold - wastewater nature and traction 
nature — it may be disadvantage and there are nothings, and without spoiling wear endurance, partial wear, such as heel-and-toe 
wear, can be prevented, and partial wear-proof nature can be improved substantially. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] * ' 

[Claim 1 ] the radial-ply tire containing air which has the block pattern which makes a hoop direction come to arrange the block of 
a large number formed by the major groove of two or more hoop directions, and two or more transverse grooves at the tread tread 
section - setting ~ at least -- the block of the shoulder section -- the depth of a block front face to a major groove, and 
abbreviation - the radial-ply tire containing air to which it is the equivalent depth and a deeper part is characterized by coming to 
be prepared two or more holes a cross sectional area is large in a hole near the center section of each block. 
[Claim 2] The radial-ply tire containing air according to claim 1 characterized by being distributed so that two or more holes of 
each block may approach the side section in the part near the middle point of each **** which forms the body of the periphery 
profile configuration of a block and may keep away in the ends part. 

[Claim 3] The radial-ply tire containing air according to claim 1 or 2 whose sum total area in the block front face of all the holes 
in one block is 4 - 8% of block surface area. 

[Claim 4] For two or more holes, a cross-section configuration is the radial-ply tire containing air according to claim 1 to 3 
nothing and its diameter of whose are 2.5-5.0mm about a round shape. 



[Translation done.] 
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